E. W. STULL.
MOTOR CONTROL SYSTEM.

| - APPLICATION FILED DEC. 31, 1906,
916,898.

Iy _

9-SHEETS—SHEET 1.

¥ hid

#4
P
AT

45
4

42

)
¥




E.'W. STULL.
MOTOR CONTROL SYSTEM.

APPLIOATION TILED DEGC, 31, 1906, -
' Patented Mar. 30, 1909.

016,898. | .

28— =0

|||||
CRONRAARANNY

AATLLLAL ATILRULUARA VLRI RN




UNITED bTATES PATEN T OFEICE

EMMETT W. SJ.ULL OF NORWOOD, OHIO, ASSIGNOR TO ALLIS- CHALMERS COMPANY A COR-
"PORATION OF NEW JERSEY, AND THE BULLOCK ELECTRIC MANUFACTURING COMPANY,

A CORPORATIO\I OF OHIO.

Mowon-cou'rnoi.' BYS(J.‘EM.

No. 916,898.

Speciﬁcation of Letters Patent,

* Patented Maxch 30, 1909.

Apphcatlon filed December 31 190& Stz:lal Ko 850,}18

' To all whom it may concern: ' -3

Be it known that I, EMmmerr W. StULL,
citizen of the United States, residing at Nor-

" wood, in the county of Hamilton and State
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of Omo have invented certain new and use-
tul Improw ements in Motor-Control Sys-
tems, of which the following is a full, clear,
and exact specification.

My invention relates to systems of motor.
control, and especially to those train control
systems in which & number of separable units
may be controlled from any desired point on
the train,

It often happens that a short-circuit or
other similar trouble occurs in one of the
motors of a car. This in the control systems
now in use causes the main circuit-breaker
to open and thereby cuts out all the motors
of that car.until the disabled motor has been
properly cut out. Often it is difficult to de-
termine which is the disabled motor. ' In my
invention 1 aim to- overcome these difficul-
ties by having a fuse or other circuit-breaker
for each motor, this fuse being of such carry-.
ing capacity that in case of an overload on
that particular motor aloneé, the fuse of that
motor will blow and the other motors will
continue in service, at least in certain posi-
tions of the controhe'r' Moreover I arrange.
these fuses or mrcult—breakers on the same.
supporting plate with a set” of cut --out.
switches,-one for each motor, and in such.re-
lation to the cut-ous awztehes that the. blow-
ing of the fuse of one of the motors indicates
which of the cut-out switches should be
opened. This supporting ]plate is preferably
located in some- accessible but. unexposed

place, as beneath the car between the two

trucks.
Another object of my invention is to so ar-
range certain switches of the controlling sys-
tem that they will close sinfultaneously and
open successively. . This is especially advan-
tageous for locahzmg the arcing at one
switch. By arranging the switches to oper-

‘ate in this manner I can connect their oper-

ating means in series and aveid the use of one
or morg train wires. The switches which 1
have arranged to operate in this manner are
the. cucult -closing switch and the seiies-par-

. allel switeh.

v R

Anothe1 object, of my invention is to di<
minish the loss of energey in operating the mo-

“; tor-reversing switch.”~ This I accomplish by

| switches which connect them in parallel.
these interlocks are often sources of trouble, -

‘eircult in case of an overload thereon.

prov1dmg & master*meramg smteh which
eontrols said . main ‘reversing - switch- and
which upor being moved: toreither operative
position remains theze only for a predeter-

mined time after being released by the hand-

of the operator, then moving to an indicating
- position eorresponding to the operative posi-
tion which it has ]ust%eft

the train control systems now in use it is cus-
‘tomary to have interlocks between the
switches which connect the motors of-any
one unit of the system in-series and the

As

I aim in my present invention to avoid this
trouble by arranging the connections so that’
the same switeh in different positions con-
nects the motors in different relations. It is
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Furthermore, in

65"

70

also customary in train control systems to -

have a circuit-breaker for opening the main
As
this cireuit-breaker is generally mounted on
the motorman’s platform so as to be readily
accessible, and as it carries the full motor
current, the areing which oceurs when it is
opened is startling to the passengers and per-
haps dangerous as well. {

My present. invention prowdes & system
in which an eoverload on the main circuit
incapacitates the master ‘controller, thereby

'causmg the main controller to open the cir-

cuit. . Thig circuit opening- takes Elace at
the regular circuit making and reaking
switch or switches of the. main controller

‘where provision for suppressing arcing is

already made. Thus a main overload cir-
cu1t—brea}\er with speeial -arc-extinguishing
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means is unnecessary. Moreover, no arcing

takes place in view of the p‘msemels

Many other features of my invention’ will

be specifically described and shown in the
description and drawings and. will be pai-
ticularly pointed out in the claims. .
Figure 1 is a diagrammatic view showing
the application of my invention:to pne of the
cars or units of a train control system, - Fi ig.
2 is a plan view of the masfey reversing
switch in neutral position.
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Figs. 3 and 4 -

are views showing this switch in’ mdlcatmv =

and operating posmons respectively. - I*;

18" axsectional viay of the “series-pard llel
"switch. Fig. 671s a partial view ol the oper-

ating means for the main.reversing switch;
Fig. 7 is a partial view of the nain rev elsmg
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switch ;b and Fig. 8 represents diagrammatic-

~ally a train of two cars equipped with my
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.improved control system.

n the drawings, ¢ to 4 represent train
wires of my improved train control system.
In the drawings these wires are shown as
ectending throughout the length of one car
only. If several cars are coupled to form"a
train, the train .wires of each car may_be
joined to corresponding train wires of the
adjacent cars by connectors 10 of any de-
sired type. From the train wires a to ¢ lead
other wires which extend to the master con-
trollers 11 and 112 and the main or motor
controller C. In Fig. 1 the master con-
trollers are shown above the train wires while
the motor controller together with the mo-
tors A' and A? to be controlled are shown
below the train wires, A master controller
is shown at each end of each car, one being
in elevation-afnd one in diagram. These
two master controllers are identicsl in struc-
ture, and only one will be described in detail.

The master controller 11 consists of a main
controlling drum 12 and a reversing switch
13, both shown in development. A blow-
out magnet 14 may be provided, this blow-
out magnet veing preferably arranged in any
well known mianner so that it serves to sup-
press arcing at both the main drum and the
reversing switch of the master controller.

‘The main drum of the master controller has

operative positions 1 to 9 inclusive. The
first five of these positions conkrol the series
connection of the motors A‘nlz d A% while
the last four control the parallel connection

-of said motors.

The main motor controller C consists of a

-+ circuit closing switch 15, resistance varyin,
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switches 16 to 19 inclusive, a series-paralle
switch 20, and a main reversing switch 21.
The switches 15 to 19 are each pfavided with
a blow-out coil 22 and may be operated by
means of solenoids 23 to 27 inclusive. One
terminal of the solenoid 23 is connected to a
point 28 between the operating solenoids 29
and 30 of the series-parallel switch 20. One
terminal of each of the solenoids 24 to 27 is

- grounded. The remaining terminals of the

50

‘wires 1, h, g,

solenoids 23 to 27 are connected to the train
J and e respectively. The

- .switches 16- to 19 when closed cut out of

. respectively.
55

circuit the resistance .sections 31 to 34

" The series-parallel switch 20'is normaﬂy in

- - the position in which it is shown and returns
.o such position when its associated magnets

1)

“swhile ‘the other termi

re all deénergized. The operating magnets
9.and-30 of jﬁz switch when energized move
he switch-into centact with its two sets of
wontacts p and ¢ r'espectivelly, as shown in
Fiﬁs. -1-.and 5. One terminal-of each of the

o1ls 29 ‘and 30 is connectéd to-the point 28
3 of these two coils

are connected to the train wires d and ¢ re- |

]
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spectively. Besides the operating coils 29
and 30, the series-parallel switch is provided
with two holding coils 35 and 36. The coil
35 is energized when the switch 20 is in its
parallel position, engaging contacts p, in
which position it holds said switch until the
motor circuit is broken elsewhere. The coil

71

36 is energized when the switch 20 is in its

series position, engaging contacts s, in which
position it holds said switch until the motor
circuit is interrupted at some other point.
This series-parallel switch has but one mov-
able member 37 carrying two bridging con-
tacts 38 and 39, which are insulated from
edch other as indicated.
hangs normally in & vertical position, as best
shown in Fig. 5, but can‘ be moved to one
side or the other according as the coil 29 or
30 is energized. This series-parallel switch
is preferably inclosed by a casing 40, as
shown in Fig. 5. :

The main reversing switch 21 comprises

two sets of segments 41 and 42 , end 43 and

44, mounted upon a common shaft 45. This
shaft is preferably squared at the place where
the segments are mounted, as best shown in
Tig. 7. The segments 41 to 44 are insulated
from pagh other and from the shaft 45. These
segments codperate with contact fingers 46,
connected as shown in Fig. 1. . An arm 47,
fixed on the shaft 45 and operatively con-
nected to the cores of the solenoids 48 and 49,
allows said reversing switch to be moved by
said solenoids through an angle of 90° to re-
verse the conmnections of the inotor field
windings F* and F%.  One terminal of each of
the solenoids 48 and 49 is grounded while the
other terminals of these two solenoids are

connected to the train wires b and a respec--
tively. The main reversing switch 21 will -

remain in either position in which it is placed,
thus rendering it unnecessary to continuously
energize its operating solenoids 48 and 49.
‘The master reversing switch 13 is arranged
to take advantage of this. This switch,
which is of the drum type, has two bridging
contacts 50 and 51 as shown. These two
contacts are mounted on the drum 13 as
shown in Figs. 2 to 4 inclusive. On the
shaft 52 of this drum is also mounted a notch
plate 53 which cotperates with a spring-

The member 37

7t

8C
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pressed pawl or roller 54. An arm 55 ex-__

tends from the notch plate 53 and is con-
nected to the plunger of a dash-pot 57. This
dash-pot, here shown as an air dash-pot, is
provided with slots 58, to allow unretarded

motion of the dash-pot piston and connected -
parts while said piston is near the central

part of the dash-pot. These slots however
do not extend entirely to the end of the dash-

pot so that they do not prevent thé retarding

effect of the dash-pot when the piston is near
either end thereof. The dash-pot is also
orovided with valves 59 and 60, which are
iased to closed position but open when the
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piston 56 approaches the end of the dash-pot

at which they aré located, thus allowing this
movement of the piston to be unhindered.
These valves, howeven, close as the piston is

5 moved away from theil respective ends of the
dash-pot, so that as it moves toward its ¢en-
tral position the dash-pot will retard’its con-
nected parts until the piston reaches the
slots 58. The arm 55 has no tendency to
10 movement when the master reversing switch
is in its neutral position N, as shown in Fig. 2,

or in the indicating positions for forward or
backward movement, F' and B’ respectively,

as shown in Fig. 3. ~ As this switch, however,

15 is moved to its operative forward or back-
ward positions ¥ or B, the arm 55 compresses
one or the other of springs 61 and 62, and
consequently when the handle 63 is released
by the operstor when the controller is in
‘20 either of its operative positions, say position
T, the spring 61 expanding moves the revers-
ing switch rond its operative position F to
its corresponding indicating position F.
During the first part of this movement, while

25 the bridging contact 50 remsins in engage-
ment with its codperating contact finger, the
movement is retarded by the dash-pot 57,
Just as the contact 50 and its codperating

contact fingers are about to se yarate, the:
30 dash-pot (Piston 56 reaches the slots 58 &nd

the retarding action of the dash-pot ceases,

" so that the contacts of this master reversing
switch are able to break engagement with a
snap action. The drum 13 1ss opped in the

35 position F, as shown in Fig. 3, (v indicate in
¥ which direction it has Tust been closed. This

' stopping is effected by the spring-pressed
- pawl 54, codperating with the notch plate

53; and also because the spring 61 ceases to.

40 act at this point. .

The motor eircuit on each car is supplied
from a trolley T through a manual.switch 64
anid a solenoid coil 65. . The eontrolling. cir-
cuit on each car is taken as a shunt from the

45 main. circuit through the manual switch 66
and the arm 67 of an automatic circuit-
‘breaker. This circuit-breakeranay be of any
desired type and is here shown as being

. spring-pressed to either on or off position by

50 a spring 68. The operating coil of thig eir-
cuit-breaker is the coil 65 in the main motor
cireuit. Should an-overload occur the coil

-65.will trip the circuit-breaker 67 and open

the controlling cireuit, which in turn will

55 cause all the switches 15 to 20 to open and
cause the arcing due {o opening the main cir-

cuit to be taken by the switch 15, where pro-

_ vision is made for taking care of it. The cur-
rent in the controlling circuit being compara-
60 tively light no blow-out arrangement is gen-
erally necessary at the circuit-breaker 67.
though a blow-out coil may be provided if
desired: . » . R
At some’acctssible place around the car,
#6 preferably below the floor &f the car between
1

[
1y

3

‘the two trﬁcks if the car is 8 double truck car,
a supporting plate 69 is placed. Upon this

plate are placed the cut-out switches 70, 71
and 72 and the fuses 73, 74 and75. The
switches 70 and 71 are connected to operate 70

‘together and when open cut out the motor

AL . The switch 72 when open cuts out the
motor A?. The fuses 73, 74 and 75 are
mounted directly above the switches 70, 71
and 72 respectively or in some other indicat- 75
ing relation thereto, and are in series there-
with. Should an overload occur on one of
the motors only or should a short-circuit take
place in the windings of such motor, the fuse -
or fuses associated with that motor will blow 80
and automatically cut that motor out of cir-
cuit.. The other motor may:still be used in
the parallel position of the controller. By
having the switches and fuses in indicating
proximity to each other the motorman or 85
other operator may determine at.a glance
which motor sustained the overload and
therefore which cut-out switch should bé
opened. The fuses 73,74 and 75 are prefer-

“ably arranged to blow at a smaller current 90 ,

than is required to trip the cireuit-breaker 67.
The operation of the system is as follows:

-The switch: 64 is closed on all the cars of the

train. ©'Fhe circuit-breaker 67-and the man-
ual sivitch 66 are closed for the master con- 95
troller ‘which is to be used to control the

.train. ‘The operator moves his master re-

versing switch 13 to its proper position For
B as the case may be, and releases it. 1f for-
ward movement is desired the swibtch 13 is
moved to position F, completing the circuit

100 .

from the trolley to the train wire b and

thence through the coil 48 of the main re-
versing switch of each car to ground. This
circuit is broken at the switch 13 after 4 pre-
determined time by the action of the spring
61 retarded by the dash-pot 57 as explained
above. Should backward movement have
been desired, the master reversing switch
would have been moved to position B and
would have completed the circuit from the
trolley to the train wire a and thence to the-
coil 49 of the main reversing switch on each
car. In either case the spring 61 or 62 will -
move the master reversing switch to the 115
proper indicating position after a predeter<.. - "
mined time after said switch has becn te-
leased by the operator. The main reversing
switches of all the cars are now'in the same
position, say the forward position as shown
m Fig. 1. -~ : '
"The main. controlling drum 1.
master controller is now moved to
1. This completes a circuit from the i
to-the train wire ¢ and thence on each
through the coil 30 of the series-par

105

110

120

switch to move said switch to its series poc.
jon s and the coil 23 of switch 15 to closs
g+id switch and complete the motor circuit.
.o controlling circuit is completed from

150
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_resistance section 31.

35_

- respectively, the motors Al and Az
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the coil 23 through the train wire 4 and the | motors on that car to continue

master controller to ground. The operation
of the serics-parallel switch 20 and the cir-
cuit-closing switch 15 is the same on each
carof the train.  When the master controller
Is moved to position 2 the connection from

the train wire § directly to ground is broken .

and said wire is connected to  ground
through the solenoid 24 op each car, said
so]ep_ol'd_closing the switch 16 to cut out the
first section 31 of the resistance.
tions 3, 4 and 5 the solenoids 25, 26" and
27 are respectively energized thus cutting

out the. resistance sections 32, 33 and 34, |

and 26 deénergized,

and the solenoids 24, 25
be ex-

thus saving the energy which would
pended in them.
moved from position
sistance sections 31 to
again and the switches 15 and 20 succes-
sively opened. This successive opening is
due to tﬁe fact that the switch 20 is held in
series position by the coil 36 after the coil 30
has been deénergized until ' the ‘main eir-
cuit is opened at the switch 15. Then, after
the master controller basses a position mid-
way between positions 5 and 6, the coils 23
and 29 are simultaneously energized and
simultaneously clése the switches 15 to 20,
the latter in"its paralle] position. When
the master controﬁing switch reaches posi-
tion 6 the switch 16 is alsg closed to cut out
In positions 7, 8 and
9 of the master controller the resistance
sections 32, 33 and 34 are cut out by the
operation of the switches, 17 18 and 19
during

5 to position 6 the re-

this time being connected in parallel.
From position § the controller may be
arranged: to move either backward or for-
ward to off position as desired. In either
case it breaks the controlling circuit during
this movement to off position, and may or
may not complete said cireuit. again. By
breaking the controlling circuit the coils 23
and 29 are
the coil 35 holds the series-parallel switch
closed until after the motor cireuit has been
broken at the switch 15.  The coils 35 and
36 are arranged to be. energized only when
the series-parallel switch
and series positions respectively. By hav-
ing these holding coils 1t is possible to pre-
vent any arcing at this switch and causing
all of the arcing to take place at the circuit-
closing switch 15, where provision is made
for extin uishing it. The switches 15 and
20 thus close simultaneously and open suc-
cessively,
Should one
short-circuited

of the motors on any car be

blow automatically and cut out that motor
from circuit while enabling ‘the motors on
the other cars and the remaining

cut-out switch being positively
‘its proximity to the

In posi-.

If the master controller is |

34 are cut into circuit |

' controlled means

Dositions, a second  switch

the actuating means of the first switch,
simultaneously ‘deénergized but |

Is in its parallel.

or overloaded in aLy way, .
the fuses in the cireutt of that mofor will !

motor or | ing said second switch, means

916,898

tos operate,

at least in the parallel positions of the master

controller. It is preferable however that

the motorman or other operator should

immediately disconnect the disabled motor

by means of the proper cut-out switch, this .

1 mdicated by
fuse which has blown. _
he operation of the circuit-breaker 67
has been explained hereinabove.
Many modifications in the precise arrange-
ments here shown and described will be
obvious to any one skilled in the art and all

70

75

such modifications which come within the

spirit and scope I aim to cover in the follow- 8o
ing claims.

What I claim as new
by Letters Patent, is:—

In a system of motor control, a plural-
ity of motors, a switch for connecting said
motors in different relations, a second switch
for closing the motor circuit, remotely con-
trolled means for closing said switches simul-
taneously, and means for holding the first
switch closed until the second switch has
been opened. . :

2. In a system of motor control, a plural-
ity of motors, a switch for connecting said
motors in series and in parallel, a second
switch for closing the motor circuit, remotely
for closing said switches
simultaneously, and meang for holding the
first switch closed until the motor circuit iy
broken. - ‘ . »

3. In a system of motor control, a plural-
ity of motors, a switch for connecting ‘said
motors in various relations, g plurality of
independent actuating means for respec-
tively moving said switch into its different
i for closing the
motor circuit, actuating means for closing
said second switch; and means for causing’
the simultaneous operation of the actuating
means of. the second switch and any one of

and desire to secure

85
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4. In a system of motor control, a plural-
ity of motors, a switch for connecting said
motors in various relations, a plurality of -
independent actuating means. for respec-
tively moving said switch into its different
positions, a second switch for closing the
motor circuit, actuating means for closing
said second switch, means for causing the
simultaneous operation of the actuating
means of the second switch and any one of
the actuating means of tho first switch, and
mmeans for holding said first switely closed until
the second switch has opened. _
5. In a system of motor control, a plural:
iy of motors, a switch for connecting said
motors in series and in parallel, actuating
means for meving said switeh into its dif-
ferent positions, a second switch for closing
the motor circuit, actuating means for clos.
for causing 130

116
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the simultaneous’ opei‘iitiodfﬁf_ ‘ﬁﬁ;z .ictﬁ“

means of_the twa switcltes; -“a.ild,_meaﬂs"-’for_

holding said first switch: «closed until the"

motor circuit is broken:

6. In a system of motof boﬁti'dl, a ph’irai—‘-

ity of motors, a switch for connecting said
motors in various relations, actuating means
for moving said switch intoits different posi-
tions, a second switch for closing the motor
circuit, actuating means for ¢losing said sec-
oud switch, means for causing the simultane-
ous operation of the actuating means of the
two switches, and magnets for holding said
first switch closed until the second switch is
operied. : , o

7. In a system of motor control,:a plural-

ity of motors, a switech for connecting -said

motors in series and in parallel,-a plurality
of independent actuating means for respec-

tively moving said switch into its different

positions, a second switch for closing the
motor circuit, actuating means for closing
said second switch, means for causing the
simultaneous operation .of the actuating

‘means of the second switch and either of the

actuating means of. the first switch, and
magnets for holding said first switch closed
until the motor cireuit is_broken.

8. In a system of motor control, a plural- |-

ity of motors, a switch for connecting said
motors in various relations, actuating means
for moving said switch -into its different
positions, a second switch for closing the
motor circuit, actuating means for closing
said second switch, means for causing the

-simnultaneous operation of the actuating

'40
45
50
w

" 60

65

means of the two switches, and a magnet for
holding said first switch closed” until the
motor circuit is broken.

- 9. In a system of motor control, a plural-.
ity of motors, a switch for connecting said.

motors in series and in parallel, a plurality
of independent actuating means for respec-
tively moving said switch into its different.
positions, a second switch for closing the
motor circuit, actuating means for closing
said second switch, means for causing the
simultaneous operation of the actuating
means of the second switch and either of the
actuating means of the first switch, and a

"magnet for holding said first switch closed

until said second switeh is opened. ,
. 10. In a system of motor control, a plural-

-ity of motors, a switch for connecting said

motors in series and in parallel, a plurality

. of independent actuating means for respec-

tively moving said switch into its different
positions, a second switch for closing the

" motor circuit, actuating means for closing
said second switch, means.for causing the

simultaneous operation of the actuating
means of the second switch and any one of
the actuating means of the first switch, and
magnets respectively energized when said-
first switch is closed in its various positions

o

S

L

for holding said first switch in said position

-until said second switch is opened.
11. In a system of motor control, a plural-

ity of motors, a switch for connecting said
motors in various relations, independent
actuating means for moving said switch into
its different positions, a second switch for
closing the motor circuit, actuating means
for closing said-second switch, means. for
causing the simultaneous operation of the
actuating means of the two switches, and
magnets respectively emergized when said
first switch is closed in its different positions

for holding said first switch in said position
-until the motor circuit is interrupted.

70

75

80

12.- In combination, a plurality of separate .

switcﬁes in series, and means whereby said
switches are closed simultaneously and
opened successively. ' .

13. In combination, a plurality of switches

85

in ‘series, magnets arranged to close said .

switches simultaneously, and means for hold-
ing one of said switches closed until‘another
has opened.

14. In a system of control, a plurality of

switchés-in series, and remotely controlled

90

means for causing said switches to close si- -

multaneously and open successively.

15. In a system of ¢ontrol, 4 controlled
circuit, a plurality of switches in said circuit,
reinotely controlled means for closing said

switches simultaneously, and means for hold-
ing one of said switches closed until the other

has been opened. . -

'16. In a system of control, a controlled
circuit, a plurality of switches in said cireuit,
remotely controlled means' for closing said
switches simultaneously, and means for hold-

1 ing one of said switches closed until the con-

trolled circuit has been broken.

95

100

105

17. In a system of control,-a controlled *

circuit, a plurality of switches 1n said cireuit,

a plurality of magnets connected in series -

for respectively closing said switches, and a -

magnet in the controlled circuit for .holding

trolled circuit is broken: -~ R

18. In a system of control, a plurality of
switches in series, magnets for closing said
switches, and means for caysing the simulta-
neous operation of said magnets, and for

other has been.opened. - - <. _ ,
19. In a system of control, a plurality of
switches in ‘series, magnets for closing said
switches, means for causing the simultaneous
operation of said magnets, and a solenoid

arranged to hold one of said switches closed:-
until the circuit through the other has been .

opened. . / S .
20. In a system of motor control, a motor,

a reversing switch for said motor, said switch
being arranged to remain in either operative

110
one of said switches closed until said‘cog-- o

1157

| holding one of said switches closed until.th‘e; o

120

125 -

position, and a master controlliigrswitch for -

controlling said reversing switch, said master

1390
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bpntrolh'ng. switch being biased to open posi-

tion. :
21. In a system of motor control, & motor,
a main reversing switch for said motor, said
switch being arranged to rémain in either
operative position, and & master reverser
for said main reversing switch, said master
reverser being arranged to cause the opera-
tion of the main. reversing switch in either
direction but to deénergize the actuating
means for said main reversing switch a pre-
determined time after the master reverser is
released by the operator.

22. "In a system of motor control, a motor,
& main reversing switch for said motor, and
a master reverser for controlling the main
reversing switch; said master reverser having
indicating and operating positions for each
position of the main reversing switch and

018,808

| being biased when in an operating position
to the corresponding indicating position.

23. In-a system of motor control, a metor,
an_electrically operated main reversing
switch therefor, and a master reversing
switch for controlling the operating means.
of said main reversing switch, said master
reversing switch having indicating and op--
erating positions -for each position of tll:e o
main reversing switch and being. biaged ;-
when in an operating position to the corre--5¢ ~
sponding indicating position. LR

In testimony whereof I affix my signature,;’
in the presence of two witnesses.

) EMMETT W. STULL. -

Witnesses:: : LT

Geo. B. ScHLEY,
Frep. J. Kinsey




